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ABSTRACT

An Easy Semantic Differential Technique:

Construction of a Three-Dimensional Model

E. D. Lawson
State University College
Fredonia, New York 14063

Osgood, Suci, and Tannenbaum in their work with the semantic

differential developed g technique with which data from an

individual could be represented by a three-dimensional model.

The model is derived from distance scores based upon profile

ratings of concepts such as MOTHER, or SELF on subscales such

as kind-cruel, weak-strong, etc. Osgood identified three main

dimensions for meaning (and models): Evaluation, Potency, and

Activity which are assumed to be orthogonal. The models are

fascinating and useful but involve a great deal of work. This

paper describes procedures which yield a good approximate model

in 3-5 hours; less time is required with experience. Further,

the approximate model can serve as the basis to build the exact

model in less time than would have been possible otherwise. The

improvements include computer cards which can be used for doing

the ratings, computer programs, a special apparatus for use as

a frame for building the model, directions, and a template for

drawing the model in perspective. Several hundred students have

completed models. A few clinical cases have also been evaluated.
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Figure 1.. A completed semantic differential model. Data and calculations in text.



An Easy Semantic Differential Technique:

Construction of a Three-Dimensional Model

E. D. Lawson

3

Osgood, Suci, and Tannenbaum in their work with the semantic
'differential described a technique (1957, pp. 91-104) by which'
concepts which had previously been rated on bi-polar scales could
be plotted in three-dimensional space. Many investigators in
social psychology, personality, and clinical work have found this
approach exciting (see Snider and Osgood, 1969). Models have
been built which have shown. attitudes toward such diverse concepts
as political candidates, automobiles, musical instruments, and
even APA journals. Of course, substantial work has also been
in the clinical area since_Osgood and Luria worked with the patient
in Three Faces of Eve (-1954).

While enthusiastic about the models, the average investi-
gator has been somewhat discouraged in construction of his own
models for these reasons: (1) number of computations, a very
large number have to be completed; (2) the difficulty in plotting
the concepts (the Osgood method gives distances between concepts
rather than actual coordinates. This means that the octant for
a concept is not known and can only be determined by trial-and-
error); (3) amount of time, because of the number of computations,
the trial-and-error aspect of construction, the time for construc-
tion of a model is at least 20 hours.

With faith that the model approach gave information\gbout
attitudes, values, and relationships beyond that of other'
approaches, efforts were made to improve the procedures for con-
structing models. These efforts have resulted in changes and
modifications which have greatly reduced the time required
from 20 hOurs to 3-5 hours from administration of the measuring
instrument to completion of a model. Several hundred undergraduates
have completed models as part of a class assignment. Over fifty
models for group data have been constructed for research purposes.

Grateful appreciation is expressed to the following who
helped in many ways at State University College: Barbara
Metivier and staff of the Computer Center, Ronald Warren of
the Instructional Resources Center, Joseph Woloszyn of the
Printing Office, Steven Skrzypek who worked on parts of the
technique as his directed study project, and Theresa Barber
who did manuscript preparation.
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The following major improvemen been made:

1. For computations: computer programs have been_
written: FORTRAN for individual and group data.

2. For construction: a) an apparatus has been
designed and built which serves as a framework
during construction of the model and b) a slide-
cassette program has been developed which can
serve as a step-by-step guide during construction.

3. A drawing template: this serves as a guide for the
model to be drawn in pers:.ective correctly by a
person without any previous experience in drawing.

Procedure

First, the'' individual respondent fills out nine conventional
semantic difffirential subscales (kind-cruel, weak-strong, etc.)
for each of :The concepts being evaluated on preprinted data
cards. Sfhecards are then keypunched accordingly (see Appendix
B). Through appropriate computer formulas and operations an
output is created (SDEPA, see programs and sample data rated in
Appendix F) so that for each concept there are three values
derived, E, P, and A, from the factor loadings of the subscales.
These represent the Osgood Evaluation, Potency, and Activity
factors and are used as X, Y, and.Z axes.

The EPA values can be derived without the use of a computer
and the user may wish to choose his own subscales for the semantic
differential. The computer program in the Appendix is set up
with the scoring key shown below:

(1) Kind 1 : 2 : 3 : 4 : 5 : 6 : 7 Cruel.
(2) Weak 7 : 6 : 5 : 4 : 3 : 2 : 1 Strong
(3) Fast *7 Slow
( 4 ) Cold 7: 3 : 7 -r- Hot
(5) Large 1 : 2 : 3 : 4 : 5 : 6 : 7 Small
(6) Dishonest 2: 6 : 5 : 4 : 3 :-/-: 1 Honest
(7) Happy 2 : 3 5 : 6 : 7 Sad
(8) Delicate 5 : 4 :-17: 2 Rugged
(9) Sharp -17: 2 6 :-7 Dull

Note: Polarity of alte4kiate scales is reversed.

Evaluation = Scores 1+6+7/3
Potency = 2+5+8/3
Activity = 3+4+9/3

For illustrative example please see Appendix C.

C
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Actual construction is done with 1/8" dowel slicks and
1 1/2" styrofoam balls. The apparatus is used to/hold the model
in place'until completion. The slide-cassette erogram directs
the construction step-by-step so that an indidual without
previous experience has little difficulty. (To obtain the slide-
cassette program on loan, contact Reed Library, State University
College, Fredonia, New York 14063.)

Additional program outputs provide a matrix of distances
based upon EPA values (SD2PTD), a matrix of distances based upon
Osgood's D formula (SDGPD), and finally a correlation between
the two distance matrices (LRANK). The FORTRAN group program
can also test the significance of distances between concepts
for group data. After the model is constructed, a drawing in
perspective can be easily and accurately completed using the
special template.

Results

With over 500 cases, the correlations between the EPA
matrix and the Osgood D matrix have averaged about .95. Only
a few correlations were under .87. Examination of the data
indicates that in those there was usually a failure to understand
directions, poor comprehension of English, or poor choice of
concepts. Therefore, it seems fair to assume that the EPA
values method yields about the same precision as test-retest
would be with the more exact Osgood D method. Indeed,a number
of Osgood D models have been built. All show a close resemblance.
For the purist who wishes to follow the Osgood procedure, it is
actually quicker to build an Osgood D model if one first
builds an EPA model since the simple structure is known and the
trial-and-error part of construction of the Osgood model is
eliminated.

Discussion

A procedure has been developed where semantic differential
data from individuals or groups can be represented by a three-
dimensional model. Many feel that this kind of a representation
contributes greater understanding of the relationships involved.
Actual construction can be accomplished with an ecogmy of time,
labor, and materials (a complete kit of materials exclusive of
the apparatus is available at less than $3.00 at the Fredonia
College Bookstore). Student response to model building has been
very enthusiastic in social psychology and personality courses.
Many students have reported that they have developed insight
about self and family relationships. Some clinical psychologists
have indicated that the model tells as much about the patient's
perceptions as several hours of interviewing. The procedure is
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described more fully in the appendices.

For further information on computer programs, contact:

Director
Computer Center
State University College
Fredonia, New York 14063
(716) 673-3393

on slide-cassette program (54 35mm. slides synchronized with
tape cassette):

Reed Library
State University College
Fredonia, New York 14063
(716) 673-3183

group data: an additional detailed prOgram is being prepared
for use with group data. A general dOcription for group data
can be found in Lawson, Golden, and Chmura, 1972.

/

/

/
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Appendices

A. General Instructions for Administering
the Semantic Differential

B. Sample Card for Rating Concepts

C. Directions for Individual Semantic
Differential Procedure

D. Computer Cards for Use with Programs

E. Computer Program and Comments

F. Sample Data Output (With Comments)

G. Collstruction Frame for Building Model (Plans)

H. Template for Diagramming Model
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Appendix A

General Instructions for Administering the
Semantic Differential

We all carry in our minds a "picture" or an image of how
certain people look and act. We also have images of other con-
cepts such as institutions, and even abstract ideas. Psycholo-
gists have been trying for a long time to find out just what
these ideas are. These scales are a new way of getting at these
ideas.

Eachicard presents a concept (such as Eskimo) printed in
at the top and a series of scales (such as Beautiful-Ugly)
beside each concept. Please rate the concept which appears at
the top of the card on each of the seven point scales on the
same card.

Thus, if you felt that the concept (e.g., Eskimo) was
very closely associated with one end of the scale, you might
circle as follows:

Beautiful: .0: 2 : 3 : 4 : 5 : 6 : 7 Ugly

If you feel that the concept was quite closely related to
one end of the scale, you might circle as follows:

Realistic: 1: 2 : 3 : 4 : 5 :AD: 7 Idealistic

If you considered both sides equally related you would
circle the middle space on the scale:

Clear: 1 : 2 : 3 :a: 5 : 6 : 7 Hazy

IMPORTANT: Please (1) never put more than one circle on each
scale, (2) be sure to check each item--do not omit
any, (3) should you make an error, put an X through
the number and circle the correct choice.

The success of this method depends on how accurately you
describe our own picture of the concepts. Please be as accurate
as possible with your descriptions. Work atTillITEWilii5F107-
without worrying or puzzling over individual items for long
periods, but at the same time be as accurate as you can. Remem-
ber to describe your own personal idea. Make each response.,
independently of the others; that is, do not look back and forth
through the cards to see how similar responses were made.

11
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Appendix B

Sample Card for Rating Concepts

1
CONCEPT

r
Semantic Differential

_1-

Please circle best association for concept.

KING 1 Z 3 4 '1 6 7 CRUEL

WEAK

FAST

('OLD

LARGE

DISHONEST

HAPPY

OUR ATE

SHARP

1 2 3 4

Lawson 10

STRONG

1 2 3 4 3 6 7 SLOW

1 2 1 4 5 6 7 HOT

1 2 3 4 5 6 7 SMALL

1 2 1 4 1 6 7 HONEST

1 2 3 4 5 6 7 SAO

1 2 3 4 1 1+ 7 RUGGED

1 2 3 4 5 6 7 DULL

Figure 2. The computer card shown above is completed
by the respondent-on the nine subscales for each con-
cept rated. The concept rated can be filled in at the
top in the blank provided or the concepts as a group
can be preprinted by computer (see Appendix D).

/

12
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Appendix C

Directions for Individual Semantic
Differential Procedure

Item(s): 1. To be read and completed before
rP concepts are rated.

/

2-5. To be read during construction of
model(

6. Final check after completion of model.

13

.
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1. Filling Out Semantic Differential Scales

You have been given a number of cards for use with the
Semantic Differential (SD). Each object (concept) to be
rated has a blank space and nine subscales.

First decide what concepts you are going to use. The first
six are standard and are:

Number Concept

1 Good
2 Bad
3 Strong
4 Weak
5 Active
6 Passive

This refers to each of the concepts as an abstract idea.
In addition to these basic concepts, you are to make a
selection of at least 18 more concepts. You may use the list
below to get some ideas as to what concepts to use. However,
the concepts should be those important to you in some way.
You may, of course, use concepts not on the list. It is well
to have at least one concept of a more negative nature.
Otherwise, the concepts may all cluster together. Assign
numbers to each concept for a total of 24.

General Interest

Self
Mother
Father
Brother(s)

(use different names)
Sister (s)
Husband
Wife
Child(ren)
Other relatives
Career
Religion
God
War
Peace
College
Fiance (e)

Individual Interest Countries

Vietnam
United States
Draft
Education
Major Field

(give name)
Hometown
Love
Hate
Illness
Crime
Poverty .

Police
Delinquency

Canada
Cuba
Mainland China
Egypt
Great Britain
Israel
Jordan
Russia
United Nations
United States

2. Prepare the completed cards for the computer (check with
instructor for instructions).

14
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3. Constructing the Personality Model

You will receive a computer printout which shows:

1. Your original ratings in a table.
2. EPA scores.
3. EPA scores doubled.
4. Distance between concepts.
5. Perhaps other scores.

Check the computer scores with your original raw data. It
should agree. If not, check with your instructor.

4. Now turn to the EPA scores. In the example below note that
each concept has three scores:

E P A

GOOD 1 6.667 6.667 5.333
BAD 2 1.000 3.333 1.000

Since we will be working with
best to double the values and
working with the nearest full
for student projects:

E P A

inches it probably would be
round to one place. Actually
inch is usually satisfattory

GOOD 1 13.333 13.333 10.667
BAD 2 2.000 6.667 2.000

These will represent the coordinates that will be plotted.
This will be done just the way ycu did X, Y, and Z axes in
high school math.

The maximum range you will be working wittN.is 12. (No
score is less than 2.) You can use the special masonite
frames that we have built. These are located in the lab.

5. Building the Model

A tape-cassette program (54 35mm. slides with narration)
has been prepared. It shows step-by-step how to build
the model using EPA scores in connection with the special
frame and steel rods. Alternate directions are given below.

Alternate Directions: Model Construction

Plotting the first concept: The first concept to be plotted
will be 01-Good. This virtually always has high scores. The
converted EPA scores are 13.3, 13.3, and 10.6, respectively.
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These can be rounded to 13, 13, and 11. In the masonite
frame starting at the left with 0 count off the 11 units of
the Activity score, then the 13 units toward the back for
the Potency score. Mark the approximate point these inter-
sect On the base of the frame. The E score is also 13.
Mark off 13 units on a dowel stick. Placing one end to the
closest spot of the intersection of the Activity and Potency
scores and holding the stick straight up gives the approximate
location of the Good concept. Then, you will have to sharpen
one end of the dowel stick to insert it into a plastic ball.
Another stick going horizontally into the side of the masonite
wall may serve to anchor the ball a little more. Use of a
paper clip helps to anchor the support stick.

After plotting Good, plot Bad (2.000, 6.667, 2.000). In

the example, Bad is rounded to 2 units to the right, 7
units away, and 2 units up (at quite a distance from Good).
Plot and anchor the location of Bad, then connect the two

balls. Other concepts are to be similarly plotted. Use
enough dowel'sticks to hold each ball in place. Ever ball
is not to be connected to every other one, just enough to
hold your model in place. .Continue plotting until all balls
are in place. You can check your work by doubling the computer
printout showing the distances between concepts.

If your work checks, you can glue the balls'to the sticks
and fasten the labels.

g0
«.4

Good

Activity

Free Standing
Some students build models and add 3 or 4 sticks at
bottom so the model can stand upright unsupported.



Lawson 7.5

6. CompletingthftjaEillatl

Assembly: In making the final assembly place Good at the
top, Bad at the bottom, Strong and Active should usually
be at the right. Be sure to use plenty of glue and'enough
sticks so the model holds well.

Labeling: All concepts should be clearly labeled with number
and name. This will facilitate checking. Your model should
also hear your code name or number and course number. Use
two pins on eath_of the concept labels.

Submission: Include the print-out with your write-up.
Include the model, the print-out, and the write-up in the
plastic bag.

Report: Should give a brief description of the podel.
Describe where the concepts place themselves with regard to
Good, Bad, Strong, Weak, Active, and Passive and to each other
as seems relevant. Does the model make sense? Does it con-
firm or deny your expectancy? What insights have you gained?

Drawing: A special template has been prepared to aid in
drawingyour model. This will help in your report. Use
lines((just enough) to give some notion of perspective. The
template is rotated in comparison with the construction frame.
A concept such as Good with high scores on Evaluation,
Potency, and Activity would appear in the upper right hand
corner and be a large circle.

References: For further information on this technique see
Osgood, Suci and Tannenbaum, The measurement of meaning,
Univ. of Illinois Press, 1957 or Snider and Osgood, Semantic
differential ttct_Injziaat, Aldine, 1969, on reserve in the
library.

17



Semantic Differential Evaluation Sheet

MECHANICS OF PRESENTATION:

1. Should use more paragraphs.

2. Basic spelling errors.

3. Many basic spelling errors.

4. Apostrophe used incorrectly.

5. Words incorrectly capitalized.

6. Other.

FORMAT:

7. Should have title page, ID,
class hour, date, course.

8. Use regular weight 16 lb.
paper, no onionskin.

9. Clean typewriter and/or
use fresh ribbon.

10. Other (double space).

PRESENTATION:

11. First describe the model
without interpretation,
then interpret.

12. Answer the question "Was
the model accurate ?"

13. Answer the question "Wh
did you learn?"

14. Capitalize each concept
referred to, i.e., Good,
Bad.

15. Text hard to follow.

t

15. You should have read some of
the write-ups in the Library.

17. Conclude presentation with
statement of what you
learned from the project.

18. Other.

18
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DRAWING OF MODEL:

19. All concepts should
be labeled and
numbered.

20. Refer to drawing in
text.

MODEL:

21. All labels should be
right-side up and
facing one direction,
Good at top, Strong
at right.

22. Model needs more
sticks for strength.

23. Sticks need more glue.

24. All concepts to be
labelled and numbered.

25. Better base needed.

26. Other.

COMPUTER PRINT-OUT:

27. Missing.

28. Some parts missing.

29. Other.

MISCELLANEOUS:

30. Unnecessary to include
basic data scores in
write-ups. Only EPA
values (doubled and to
one place only) are
needed.

31. Paper is late,
penalty grade.

32. Please see Me about
this paper.

33. Excellent presentation!
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Appendix D

Card No.

Computer Cards for Use with
Input Deck Format

Type Columns

Programs:

Contents

1

2

Control Card
(local at Fredonia)

Run control card

1-15
16-35

1-3
4-6
7-9

")F9OLSD,167810,"
Student's name

Number of cases-"001"
Blank
Number of concepts -

"024"
10-12 Blank
13-14 Print code-"01"
15-17 Blank
18-20 Case identification

fiumber-"001"
21-23 Blank
24-26 Case identification

number-"001"
27-80 Blank

3 Run control card 1-3 Case identification
number-"001"

4-80 Blank

4-27 Data cards 1-3 Case identification
number" 001"

4-6 Concept number-integer
7-17 Name of concept-Alpha

72-80 Subscale values

28 Finish card 1-3 Finish card-"-99"
4-80 Blank

The following pages give examples of the cards.

R.

19
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417 tTeit

Card 1. Control Card. ,Local card at Fredonia. Calls the
program. Student's name is pladed in columns 16-35.

001 024 01 001 001

0001 00000'0000 0000 00010000000100000010000000000000008000000000800810000110
1:4 371141111141a,rinvrinuunannalannuunuvuisndoom4,41limew:luouo3ousemoclumisupoolmunhiswilanft

11 1i1lIfilli 11111 11111 111111111131111111111111111111111111111111111111111111

2222222 222222222222222222222222227222222222222222222222222222222222222222222222

3333333333333IZ33333333333333333333333333333333333333333333333333333333333333333

4 4 4 4 4 4 4 4 4 414444 4414 4 4144 4 4 44 444414414044 4 4 4141114144 44 4 4 4 44 4 4444444444444 4 4 4 444

55555555515555555555$ 555555555555555555555555

$61516666681666665666166666166166666666 66666666116$666666 66666W iE6666666666666

11111111111171)11111111111711117111111711111111111117171111111111111111111111111

SISSiltd#011884811111111&81811818881881011111$680811816111111111112886116861814$1

111991919,19991993999 2999 9999 99 299999991g 49999t9919991999 9,9 91999 99999 999,1999 99
( l-.7,on-1/.:41:t71,3tpnuns-..mo41 pe4:44.d4 0o$:les,777714 s1si4 v,ovorrubspA15l*nly

mcm.5m.

Card 2. Run Control Card.

20
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Jot

000000000000000000000000000000000000000000000000000000000000100000000000(1000000
1I145471,411 nowslsowinzl nnnissnassilumNssmnsisoogomomomaimuusossummooluumesuussumnnnrinNomme
11 111111111111111.11111111111111111111111111111111111111111111 tit 11111110mm

22222222222222222,222222222222222222222222222222222222222222222222222222222222222

333333333333333333333333333333333333333333333333333333-33333333333333333333333333

4444444444444444444444444444444444444444444444444.4444444444444444444444444444444

55555555555555555555555555555555555555555555555555555555555555555555555555555555

666666666666666666666666666664666666666666666611666666666666666666666666666666666

/7H7117177/17777171777777777711717771777777177777777777777777777711771777771177

8889898968888888988888 88888888888888888888B 8888889880088 '888888808888888888888880 I

91911:11999999 1999999999999999999999999999999999999999999999999999999999999999999
:ls I ,I'I P) $11 4' O1*Ifl1I11$V1$7 II) 3) *33,$ 143434 544434 11$ 7%10411 3MKSI44N1I?pfl 413)43117)10

5001 8SC

Card 3. Run Control Card.

00 I 000 .3111CID

.CCHILEPT )'6' d ciL

semantic Differential

Pleaie circle best association for concept.
KIND 2 .1 4 5 6 7 CRUEL

WEAK 1 2 1 4 5 6 b STRONG

FAST 2 3 4 1 6 7 SLOW

COLD 1 2 3 4 '5 b e 1301

LARGE 1 2 1 0 1 6 7 S%tALL

DISHONEST 1 2 3 4 5 6 0 HONEST

HAPPY (2) 2 3 4 i 6 7 SAD

DELICATE 1 3 Cj1 6 7 RUGGED

SHARP 1 2 3 40 5 6, 7 DOLL

173747144

Cards 4-27. Data Cards. This card for the concept Good has been
filled out by the respondent and then keypunched. Note
that the program will reverse the polarity of the odd-
numbered scales and will average the selected scales
for EPA values. The computer output for these data
cards is shown in Appendix E.
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CONCEPT a. a 4. 411.

Semantic Differential

(I CII i"ti.!::-: TRatii:i
CONCEPT S 1-10, o 4

Semant .: DillerenTial
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Please circle best association for concept.
KIND 1 2 3 4 c h 0 CRUEL

WEAK 0 2 1
4 1 fi 7 STRONG

_I 0: h 7 SLOWT 2

eD2 3 4 '', 6 7 HUT

LARGE 0 2 3 4 5 It SMALL

DISHONEST 0 2 3 4 h 7 110/41 S1

2 .1 4 1 h SAD

2 3 > 6 7 RUGGED

II APPY 1

DELICATE 1

.,
SHARP 1

Data Cards for Bad and Strong.

L

2 iv 7 DULL

Please circle best
3

association fOr concept.

1 2 3 a 1 6 7 CRUEL

1 2 4 6 0 STRONG

2

2

S 4 1 b SLOW

1

CS 2 1 4 1 6 7 SMALL

01 2 .1 1 6 7 HOW S1

1 ) 3 0 i 6 7 SAD

D1 2 3 4 : Is 7 RUGGED

1
0 2 3 4 5 4 7 DULL

KIND

WEAK

FAST

COLD

LARGE

DISHONEST

11 APO,

DELICA1F.

SII ARP

22

714111744

471,514471
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el 01 ti (l7 .c.i..r 154647141
CONCEPT il4'

Set antic Differential

Data Card for Concept Self.

Please circle best association for concept.
KIND

WEAK

FASt

COLD

LARGE

DISHONESI

II AM

DEL IC ATE

SHARP

1) 2 . 4 1 6 7

1 2 r 4 0 6 7

1 2 1 0 ; 6 7

1 2 4 5 ZD 7

1 2 1 0 7

I 2 I 4 : 0 An

1

3 4 1

3 40 : 6

f,

3 .1 i a) 7

CRUIP.

STRONG

SLOW

HOT

SMALL

HONE SI

SAD

RUG(.( D

01.4.1

!

Ci 0 ; it 1 4 MO TrIER 1266?70.F.ii!t;
CONCEPT /14 e 'nice

Bement : Differential

Data Card for Concept Mother.

Please circle best association for concept.
KIND 2 .1 4 6 7 CRL EL1

WEAK I© 1 1 6 7 STRONG

-'FAST I ) 1 4 0 7 SLOW

COLD 1 ' 3 . 4 5 0 HOT:

LARGE 2 3
1
0 s

DISHONEST I 2 A 4

b
I ONE S1

II AM, 1 2 .1 4 0: SAD

OEL IC ATE 1 0 I 4 : 6 RUGE 0

SHARP 1 2 I 4 5 D 7 DULL.

2



%

. Lawsbn 22

00080004000011000001900000C4 0 0 0 0 0000000000100100001:00000000000000001001i0000000
S1 S1 '1 II''Qi1$ -,4141',N'1331,;!..110144,/01111(10)40(.41444414110)110515/0:100$60161140/InUnMn4ONMP

'1111111111111111111111111111111111111111111111111111111111111111111111111111111

2222222222222222222:222222222222722222222222221222222222222222222222222222222222

1:333311113333333333333333333333.333333333..333333333333333333)3333333333333333333

44444444444444444444444444444444444444444444444444444444444444444414444444444444

55550551555555055555555555555555555555555555555555550555555555555555555555555555

60656666666606011306066666666566660666600666066666666666666666665066666566666666

1 1 1 1 1 1 1 311111111711111111111711117111111117171111117117111111117711T1111111111111

I so 11818338338388 ass818808889311888880839608080106481808888008880808818010081818000

0 90933909990409099909919199999990959191999999991999999919199919999999990999999
. . $14'' ; q':11:,1'::4?1 :::.:1n1:1.*:1' .11,40104444,4V4:41:4 'I4' 99:1 5:.*211J1:12601ri:11 :;I11 n1} 0

Card 28. Finish Card.
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Appendix E

Computer Program and Comments

SDMSM

This program assumes the use of 9 of the bipolar scales from
Osgood such as kind-cruel, weak-strong, fast-slow, which have
been used to rate the concepts.

SDEPA

In work with the SD, Osgood and others have identified tree
basic dimensions or factors of meaning: Evaluation (Good vs.
Bad), Potency (Strong vs. Weak), and Activity (Active vs. Passive).
Williams (1966), Lawson (1970,1971,1973,1974), Lawson and Giles
(1973), and Towne (1971) have averaged subscale scores to derive-
EPA values. These EPA values have been useful in construction of
a semantic differential model (EPA model) following somewhat the
procedure of Prothro and Keehn (1957) and Towne (1971). The EPA
model construction procedure makes the assumption (which some,
pUIists may question) that E, P, and A'are orthogonal factors
and composed of equal units. While the rationale of the
procedure may raise doubts with some, about 30 investigations
report that models built with EPA averages have closely approxi-
mated those built with the more complex Osgood D scores. In
building an EPA model, each concept is plotted In'three dimen-
sional space using E, P, and A scores as Y, Z, and X dimensions
respectively. In actual practice, the EPA scores are doubled
and measured, in inches. One and one half inch foam balls represent
concepts.. Dowel sticks (1/8") connect the balls to one another.

Program EPA, then, combines selected subscales to yield
average factor loadings on three dimensions: Evaluation,
Potency, and Activity. The individual investigator may select
those particular subscales which he wishes to use in combining
for EPA scores.

Of course, a great deal depends upon the subscale which the
investigator chooses to,- represent the three dimensions. Experi-
ence indicates that the more heavily saturated with (and
independent the factors the subscales are, the more closely
the model will resemble the distance (D) model derived from
Osgood D values. The output lists each concept and associated
E, P, and A values. Some investigators may wish to vary the
program by changing the number of concepts, loadings for EPA
values, number of subscales, etc. This can be done by having a
programmer, make such modifications in the program.
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SD2PTD

Those familiar with the Osgood procedure recall that one of
the statistics developed was D (Osgood, et al. 1957, p. 91ff),.the
distance in semantic space between two rated concepts. The Osgood
D is obtained by first taking differences on'the subscales. The
SD2PTD program obtains the distance between concepts another
way, by using the generalized distance formula between two
points in space:

D {y
%2 +

1' 11
(z -

1)

2

and substituting E, P, and A for X, Y, and Z. E, P, and A would
represent scores (means) for the first concept being compared,
El, Pl, and Al for the second. Output is a matrix which
cates the distance between each concept and every other. In
addition to being used in other programs, it does provide a
check in the construction of EPA models.

SDGPD

A major way of looking at SD data is to follow the Osgood
technique and to determine the D-values between each concept
and every other concept. According to Osgood, D is a measure
of profile similarity. Thus, if the concepts GOOD and BAD were
each rated on nine subscales, the profiles could be compared.
D is an index of the similarity of two profiles and is the square
Foot of the sum of the squared differences between coordinate
subscales on the two profiles. The larger the D, the greater
the difference in similarity of ratings; the smaller the D, the
greater the similarity. From the matrix of D's it is possible
to build a semantic differential model (Osgo3A and Suci, 1952;
Osgood, .et al. 1957; Lawson, 1970, 1971). Output of program
SDGPD is a matrix of distances between each concept and every.
other.

As mentioned above, a matrix of coordinates was also developed
from program SDEPA. ,,Then it was pointed out that it is possible
to build a model from those values. The meeld developed by
Osgood is somewhat more difficult. The concepts are plotted by
distances between them (the D scores) rather than by X, Y, and
Z coordinates. Anyone who has built such a model knows what a
confusing and frustrating task it is.

One of the major difficulties of building the Osgood D model
directly is confusion over which plane to put the location of the
various concepts since the plots are made in distances between
the concepts. The first three or four concepts plot rather"
easily. It is after that that the difficulties begin. However,
building an EPA model first or drawing one first will signifi-
cantly speed up t e construction process. The labor time for

26
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construction of the D model is also cut down considerably, since
the EPA model can beused as a guide. The investigator may also
wish to make use of the next program which correlates the
distances obtained from Program SD2PTD with those obtained by
Osgood's D formula.

ti
LRANK

This program has been adapted slightly from the LRANK sub-
routine of the IBM System/360 Scientific Subroutine Package.
It computes the Spearman rank correlation between two sets of
distance scores on the semantic. differential: EPA values-
SD2PTD from Program EPA and D values from SDGPD. The higher the
correlation, the greater the similarity in the relationship of
respective values indicating that the two approaches are more
likely to be measuring the same factors.

'I.



Lawson 26

s***********************************************************************
.C*
C* SEMANTIC DIFFERrNTIAL F9OLsn nRjEeT FTLF
C* F9stAn ,, SOURer Far
C*
C* *.

C. THIS pROGRAM CAN PERrnRm THF cOmpuTATIDNs FnR$
C* 1. MEANS AND STANDARn nEvIATTONS nN SURscALFS *

C* 7 MEANS ANn STANDARn DEvIATTONS ON FvALUATION pnTrNcyl.
C* AND ACTIVITY FACTnRS ((IDA SCORES)
C 3. nSGOOD 0 VALUFS FOR ALL CANCFPTS
C* 4, THE CORRFLATTnN FIFTwEEN nTsTANcE MEASURES ORTAINFn

C* FRnm EpA SCORFS ANn nsGnnnts D *

C* 5. TESTS OF sIGNIFTcANO: OF nISTANCrs ARTAINFD WITH
r* nSGOOD D.
c,*

C* THE PROGRAM READS A CARD FlIF (F9LCNn) INTO A nisi( FILE *

C (F9LI01), IT THFN FTNDS THF FpA vALUFS AND THF DISTANcFs
C* RFTwFFN CONCEPTS USING THFSF Fpit's. NEXT IT CALCULATES THF
C* FANS ANn THE D vALUFS FAR THF sFmANTIc nTFFFRFNTIAL USING
r* THFSE MEANS. FINALLY IT FINDS Tmc SPFARMAN RANK COFFFICTFNT
C* FOR THESF TWO DISTANCr TARLFS, II WILL HANDLE ONF CASE WITH
C* UP TO 30 CONCEPTS WITH 9 SURScAirs PENCnNCEPT.
C*
C* THF INPUT FILE (01LCon) ANn'THF nTSK FILr (F9LT01) HAVE THE
C* FOLLOKIN4 FDRMATI
(*

C* REcORn COL ONTENTs
C* t 1-3 NUMAFR nr CASES *

&PAO:C* 46,6

C* 79 NUMRrR FT cnNCFPTS
''-SPACEC* 10-17

C* 1314 PRINT CnOr .

C* 01 - PRINTS MEANS AND NEANs)nnUnun
C* 02 PRTNTS MEANS, MEANS DOORLFDSUm,
C* SUm squARFS,STANDARn nEVIATION.
C* STANn6R0 ERROR OF INF MEANS *

C* 15-17 SPACE / *

C* 18-20 IDFNT NomprR I)F 1ST CASE
C* 214,23 SPACE
C* 244,26 IDFNT NOW CASFOF
t
C* 7 1-3 CASF IDFNT mUoRER NUMERIC
C* 3 13 CASF IDFNT NUMRFR
C* 4-6 CnNCEPT InrMT NUMBER NUMFRIt
C* 717 CONCEPT NAMF ALPHA
C* 18-71 SPACE
C* 72-80 supsOtt wars - mumERTC
r* .*

C* REPEAT RECnPD 3 AS PErnrn I rnR rAcH cONCFPT
C* ENOTNG WITH A FTNISH prrnRn. *

C*
r* LAST 1-3 99 FINTsH RECONn
C*
r* 4,'

* SINCE THTS IS A STIJDrNT jnR DFSTGNFO Tn 00 uNnER nri,
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C* THF DISK FILES ARE AIL OFFINEn AS WORK F!LES WHICH OIS *

C* APPEAR WHEN THE JOB IS FINISHED, *

C* *

C* IF THF NIIMAER OF CDNcFPTS AS lISTFO nN CARD I D0F5 NOT *
C* AGREE WITH THE NUMBER OF DATA CARnS (1 PPR CANCEPT), FILE *

C* F9LD01 WILL NOT PE CRFATEnAND rno WILL AFT ANO ERRnR *

C* 4FSSAGE nN THE SPD SAVING THE FTLF IS NOT THERE. AT THAT *

C* PRINT PLFASE'CNECK VCIHR INPUT OATA. *

C* *
C* THE PRINT FILES nr THF VAPInUS sunlinuTINrs ARE STflREO ON OTSK *

C* AS F9LPO? AND THEN PRTNTED OUT RV SUBROUTINE LAPRIN. *

C* *
C* THIS PRDGRAM WAS DEVF10121-11 BY G.W.GOLOEN, B.L.METTVTFR, *

C* F.O.LAWSIIN, AND W.F.cHMURA AT THE COMPUTER CENTER, STATE *

C* UNIVERSITY COLLEGE' FREDONIA, NEW YORK, 14063. *

C* *

C* THE FOLLnWING SURROUTTNES WERE pFpRINTEU IIT PERMISSION FROM *

C* SYSTEM 1360 SCIENTIFIC SURRflUTINF PACKAGE (36DACM03x) *

C* VERSION TIT PROGRAMMER'S MANUAL, COPYRIGHT 1966,1967, *

C* -1966 AY TNTERNATTPNA 1 BUSTNESS MACHINES cEIRPnRATION: *

C* RANK PAGE 71 *

C* TIE PAGE 74 *

C* SRANK PAGE 73 *
c**********************************************************************
C*
C

C

C

SLST1
TDENT BLmAIN
SEGMENT EXITIPZIPMD!,EXPO1I,FXIT,REAnt,FNCITII,EyPPERRARI,ExPp21,

ImPITEf,ALMG,EXITEPTIE,ARANK,SORT,RANK,SDEPAPSD2PTD,
2SOMSm,SUGPOPLRANK,LAPPIN

SUmMARIZE. ALL
FTLE 64F9LPRT,IINITwPRINTER
FILE 9wF9LCRD'UNITuREAnER
FTLF 10uF9LI01,UNITwOISKPRECORDm6OPPLnCKINGE5'wnRKEILF
FTLF 114F9LPOI,UNITcOISmoRrORnm80,PLOCKING2SomnRKEILF
FTLE 128E9L1)01,UNIT2DISK,RFC0R0880"ROCKIN4w5"wDRKEILE
FILE 11wF9LP02,UNITIOISKPRFCOROm9D,RLACKINGs10omDRKEILE
FTLF 141F9LD02,UNIT=DISKPRFCORDwROPPLDCKING=5"MORKERF
FILE 152F9003,UNITIOISKPRFCORDm90,RLFICKINGs10,mORKEILE
FTLF 16wF91_03,0NITIBOISK,RFc0RpmAOPPLnrKINGP5,WrIRKFILE
FILE 174F9Ln04,UNITBDISKRECORns60"PLIICKINGs5ownRKEILE
FTLF IDsF9LP04,UNITBDISmoRPrORDO1D,BInCKINGmln,WEIRKEILE
FTLE 19*F9LP05,UNITBDISKPRFCORDw60 opLIICKINGw5omARKFILE

DIWNSION ARRAY(80)
C

C
C READ IN INPUT DATA FRAM corns INTn nTSKPACK FTLF, 4LTLAt

C

Inn REA1)(9,900,END=200)ARRAY
WRITE(10,900)ARRAY
Gn Tn 100

200 CALL_ CLOSF(10,2NF )

29
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C

C CALL PROGRAM TO FIND EsP,A VALUFS

CALL SOEPA
C

C CALL PROGRAM TO FIND DISTANCFS RFTmFFN CONCEpTS
C

CALL sn2eT0
c

C CALL PROGRAM TO FIND MEANS
C

.

CALL SOMSM
C

C CALL PROGRAM TO FIND 0 VALUES FIR SrmANTIC OIFFFRENTIAL
C

CALL SDGPn
r

C CALL PROGRAM TO FIND SPEARMAN RANK cnFFFICIENT
C

CALL LRANK
C

C CALL PROGRAM TO PRINT OUT RFStJLTS
C

CALL LAPRIN
C

CALL ICMSTP
sTno,

900 riumAT(Soat)
ENO

30
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r

r*********************************k********************************
r*

C* SURRDOINF SnEPA
r*

r*
r*

C*
C*
C*
C*
C*
C*
C*
C*
C*
C*
C*

C*
C*
C*
C*
C*
C*
C*
C*

THIS PROGRAM IS FOR THF ns0nOn SEMANTIr DIFFFRENTIAL
TT cDMPUIES EpA SCnQES (EyALUATTON, PUTENClop ACTIVITY)mAsFD upON SCORES nF sFtEcTro SIIB5CAL5.
AVERAGED.

sCrIRES ARE

THF PRnGRAm CAN Alsn CnMPUTE THF SUM* SUMS nF SQUARES,
THE STANDARD DrVIATIONSASTANOARn ERROR nF THF MFAN
IF THESE ARE NFEDEn. SFF BEInw FIRST RrCORD nF INPUT
FILE

VARIABLES NI THRU N9 CnNTAIN AUPSCALE NUMPFRS OF
VARIABLFS COMPnsImn AvFpAnE E-VALUE, PvALUE* A-VALUE.

TRIST E suBScALr NUMRFR
N222NO E suBScALF NUMRFR
N3i3RD E SUBSCALF NUMRFR
NitatsT P SUBSrA,Lr NUMBFR
N5R2NO P SUBSCALE NUMBFR
N6m3R0 P SUBSrALE NUMBER
N7:IST A SUBScALE NUMBFR
NAR2N0 A SUBSCALF NUMRFR
N9a3RD A SUBSCALF NUMBFR

C* THF INPUT DATA IS A nISK FILF (r9LT0I) cONTAINING
C* THE FOLInHING INFORmATInNi
r*
C* RcenR0 c01. rnNTFNTS
C* 1 1 -3

C * 46
h1.1,:(4cr nF CASE'S

C* 7 -9 pUMPFR OF cnNcEPTS
C* .10-12 SPACF
C* 11-14 PRINT cOnF
C* nI - PRINTS MFANS ANn MFANS DOUBLED
C* AP pgINTS MFANS, MFANS POURLEDASUMr
C* SUM SWARESosTANDApn DEVIATION,
C sTANpApn ERROR nF THE MEANS
C* 15°17 APACE
c* 184,20 VN NUNP (P nF 15T rASF
C* 2i-23 Ac;

C* 24*26 TRENT NUMBER nF LAST cAsc
C*
C* 2 1-3 CASE !DENT NUMBER NUMERIC
C* 3 1 -3 rASF TUNT NUMBER
C* 406 rnNCFpT InEmT NUMBER - NUMERIC
c* 7-17 rnAlerpT NAmF ALPHA
C* 1871 SPACF
C* 72-80 SUBSCALF ScnBcS NUmFRIC
C*
C*
C*
C* LAST 1*3 *99

FoFpEAT RrcnRn 3 As NEFOrn I FOR EAcH CnNCFPT

31
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C

*

Lawson 3'0

*
*

C*
*c*****t**************************************4*********************

C

C

C

C

C

SURROUTINF SDEpA
RFAL mrANs2(30,3)
REAL IV
REAL mFANs(30,3) ,NSuN(30,3)NSNs0(30,3)
OWNSION Iv(30,9),sTnFv(30,3),SFW30,3),4LpNA(30,11)

N1a1
N2*6
N3*?
N4 s2

N5 s5

N6:8
N7*3
N6*A
N9a9
REA0(10,75)L,NIPSNPLTAGI,LTAG2

75 FnRNAT(I3,3x,t3,3xs12,213X,t31)
KR1TE(11,75)0WIPSKROAGIRLYAG2

C

C iNIT1ALIZE VARIABLES
C

C

C

c

5 CONTINUE
RNOP00
DO 11 J=1,3
DO 11 Tc=1,1,4

Rsuo(tcsJ)so
sTorv(Tc,)lgo
SEON(IC,J)*0
NEANS(TC,040

It NSMSQ(IC,J)30
On 12 TCORN
DO 12 ja1,9

12 IV(IC,J)*ft

C

C

C

c
C

C

.1-

READ IN ONE CASE 111ENT RFC0R11 PLUS N HINCEPT RECOROS

1 RFA11(10,91,EN0:199) _TAG
91 FnRMAT(I3)

IF(LTAGLT0) GO Tn 4
ITAG *LTAG
On 200 K * IsN
RFA0(10,949) IC

3"4.

fj

1
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989 FnRmAT(3x,13)
REREAD

88 .READ(10,99)(ALPHA(ICWlft1,11)t (TV(IC,j):Je1t9)
.99 FnRmAT(6x11A154x0F1.0)

6WRITE(11,761( ALPHA( ICA)0_0,11 ), ?es (IV( Ir*J)*Jw1,9)
76 rnRmAT(1x,11A1,2x,13,1x0F8.0)

RFvF8SF FVEN SCALES
on 888 ja1:9,2

888 IVCIC,J248 IV(ICJ)
IV(IC,1)s2V(IC,N2) 4.IV(TC,N2)+IV(IC,N3)
IV(IC,1)RiV(TC1) /34
IV(IC 2TVCICN42.6IVCTC,N52:6IV(Tr*N6)
IV(IC42)=TV(IC*2)/3,
PAIC*32z/V(ICtNr) +IY(TCcNA) *IV(/14,N9)
Tv(Tc*3)atV(IC,3) /3*

200 CONTINUE
C -1
C (:

COUNT NUMBER OF CAAFS
C

C

C

C

C

3 RkinPoRNOp4.1
no 10 ja1t3
DO 10 IC82,11

THIS cOmPuTts THE SUMS

NSUM(Ietj) =NSUM(IC,J)+IV(IC,J)
C

THIS COMpOTES THE SUMS OF THE SQUARES

10 NsmSO(IC,J) *(IV(ICJ)**2)*NSMSOTC*0
GO TO 1

4 on 13 J*1*3
DO 13 IC=1,N

C

C

C

C

C

C.

THIS COMPUTES THE HEAH-

MEANS (ICJ)* NSUWIC,J2/RNOP

THIS cnmpitTES THE STANDARD OEVTATTnN

STnrwitiCtOaC(NSmSVI c.,J)/RNOP)-(mFANA(IC,J)"2.))***5

cf THIS COMPUTES THE sTANnApn ERRnR nr THE MEANS

11
.

SFOm(tc,J)=STOEV(Tc,J)/((wpoi)**.5)
C

C

c

c***40************************************************************
C* *
C* PRINT MEANS AND MFANS onORLEn AND CREATE OUTPUT FILE
C* (F9LDO2) WITH THE FOLLOWING FrIRMATI
r* RECORD COLS CJINTENTs
C* 1 1.3 NumOR nr,CnNcEPTs NUMERIC .

33



C*
c*
C*
c*

C*

c*
C*

C*
C*

2
2.PA

5.11
124'18
19-25
26°30
3141

3 (N+1)

SPACE
CONCEPT IDFNT NUMRER
MEAN DOUBLED OF r
MEAN DOUBLED OF p
MFAN DOURLED OF A
SPACE
CONCEPT NAME ALPHA
SAME AS RECORD 2 ONE FOR EACH
CONCEPT

Lawson 32
*

*

*

*

*

*

*
c**************************************************44*************
C

WR1TE(11,97)
97 FORMAT(/////v1WTHE MEANS ARE0/710C6X1P$6,04./)

N1s1
WRITE(12,1001)NPNI,N1
wRITE(11,10.0)(TCP(mEANS(TC,J)0juip3)P(ALPHA(Tc!K),KRIP14),TC21,N)

:90n FoRmAT(1X,13,3r7.3,SX,11A1)
100 FoRmATOX,13,00, 3r8,3,Swo11A1,

DO SO jal,N
on 50 mg1,3

C CALCULATE MFANS2 MEANS DOUBLEO

C
50 MEANS2(J,m)IRMEANS(J, m) .2.0

-

wRITE(12,900)(1c,(mEANS2(IC,J),J111,3),(ALpmA(IcsK),Kstril)sics14N)
NRITE(11,970)

970 FORmAT(///fIxoTHE MEANS DDURLFO ARF,/70E,6X01,06x1A,/
OTTE(11,100)(Tcp(mEANS2(TroJ),Jui,3),(ALpHA(TCpx),100,11),100,N).

107 FORMAT(1X,13,3FT,3)
1001 FoRmAT(3(13,3X))

Go TO (30,1,300) IPSW
C SUMS
300 WRITE(11,96)

9A FORNAT(/////,1W,ITHE SUMS ARF',/)
WRITE(11,100) (1C,(NSIIM( IC,J),j=1,03),(ALPHA(IC,K),Kal,111,1C21,N)

201 FORMA4(1X,12,0,,3F60)
SUMS OF THE SOWS

WRITE(11,95)
95 FORMAT(/////101XOTHE SUMS sir THE SOUARFS ARE0V/1

wRITE(11,100)(1C,(NSMSRCIC,J),Juiso3),(ALpHAC/C000(21,1t),ICal,N)
90 FORMAT (1X,12,041,0,3F80)

C STANDARD DEVIATIONS
mRITE(11,94)

94 FORMAT(/////,1XOTHE STANDARD DEVIATIONS ARE', /)
WRITE(11,100)(1C,(STDEV(IC,J),J81,03),(AONA(IC,W),Wal,111,1C21,N)
WR/TE(11,93)

93 FORMAT(/////,1XOTHE STANDARD F44O4S OF THE MEANS ARF',/)
WOITE(11,100) (1C,(SEDM(1Co,1),j 1,03),(ALPNA(IC,K),Kw1,11),ICRI,N)

199 CALL. CLOSF(10,2HF )

CALL CU/SE(11I/2HE )
CALL CLOSF(12,2HF )

RETURN

301 Go TO 5
ENn 34
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C
c*******************************************************************

C*
\C*
C.
C*
C*

C*
C*
C*
C*
C*
C*
C*
C*
C*
C*
C*
C*
C.,

C*

SUBROUTINE sn2pyn
*

*
THIS PROGRAM IS FOR USr WITH SEMANTIC DTFFFRENTTAL pROORAHS.

*
THF PROGRAM COMPUTES THE mTSTAW GETwEEw TWO CONCEPTS *
(vARTADLFS) AS DFVELmPED TN SpopnuTINF SmEPA. SOEtP.YELOS *
THREE VALUES ON THE rvALuATIvF, POTENCY AND ACTIVITY
FACTORS OF THE SEMANTIC DIFFERENTIAL.

THIS PROGRAM WAS mEvFLOpEM BY D,H,GOLDEN,JB.. R.L.METIVIrR, *
AND EDLANSON AT THF COMPUTER CENTER, STATE uNIVERSTTY
COLLEGE AT FREDONIA, NEw YORK, 14063, THIS PROGRAM WILL
HANDLE up To 30 CONCFpTG, T.T. criNDEpT N1 tn CONCEPT N2 *
wmERE N2:N1+(m1) AN CONCEPT K TS FOUND IN RECORD(101) TN *

THE INPUT FILE, F91.001: THTS IS A DISK FILF C4FATEm BY
7SURROUTINE Ws,* WITH THE FOLLOWING FORMAT:

.

C* 'noon COL tONTENTS
re I3 NuNnFp OF cnNcEPTS
r* ? I sPACF
V' 2.4 crINCFpT !DENT NOISIER
C* 5"11 VALUF OF F
C* 12"18 VALUF OF P
C* 1925 VALUF OF A
C* 26-30 . sPACF
C* 31041 CONCEPT ALPHA
C* 42.80 SPACF
C* 3+(441) SAME AS RECORD 2 mmr RFORn FOR rAcH CONCEPT
C*
C*

*C* DuT UT FRAM THIS pROGRAm TS A OTSm FILE, F9LODP, FOR USE
C* I CRANK, THE CORRELATION SUEIROOTTNE, THE VALUES RF
C* ORDED WILL BE THE DTSTANcES pETwrEN CONCEPT 1 AND 2 TO N *
C* N'THF 1ST (N1) RECnROS, priNcEpT 2 AND 1 TM N IN THF NFYT
C* (mi.2) RECORDS, CONCEPT 3 AND 4 yn N IN To' MrXT (N3)
C* REDDROS. ETC. .

C*
C*
C* *
Cilimili********************************ftwrok*************************
C

*

e

SUBROUTINE SD2PTD.
OIMFNSTON F(30)*P(30),A(30),D(30,/9).G(30),ALPHA(30.11)

READO-2,80)NoN1,N2
WRItt(14/0101N.N1.m2

RO FoRmAT(3t,3,3x»
mNI

C wolITE(13,118)
10A FoRMAT(lx,"CoNC",3WF,e0v,P",e0v.4"/" Nn,"//)
109 FORMAT( / //" THE DIsTANrES RFTWFFN THE CON'cFPTS ARF SHAWN prLOmfl/

r;
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1,,F-1RST GRnUP OF ROWS SHnwS cnNcFRT 01 AGAINST 02, 03, 04 FTC, " /

3"
SFCUNL) GROUP OF ROWS smnws cnwcrpT 02 AnATWO 03, 04, OS, ETC. " /
TH1R0 GROUP SHOWS CnHcFpy 03 AGAINST 1 HF 0THFRS. FOURTH GRnUP7./

4cnNCEPT 04 ETC. "/
°DOD" 2 3 4 7 8 10 112 13 14 15 NA
on 5 TslN
READ(12100)10E(1)1012(/)104(T)10(AL1244(110J)ijs1,11)
WRITE(13,10)1CiE(1)1012(1),A(1)/(ALPw4(1.)),j=1,11)

5 CCINTTNUE

WRITE HEADING

10 rnamAT(xi13,3F7.35x,I1A1l
nn 15 Talm
on 15 0011,N

15 D0(10) s 0.0
Dn 20 M*110.1
LsK*I
DO 70 ..12LiN

20 DO(, T)sSORTME(J)DF(K))**2.)*((12(J)02(K))**2)44(A(J)sA(K))**2))
J80
DO 110 K811014
00 100 TogpM
..1sJ4,1

0(J)110(100)

C

C

C

C

WRITE !TSTANCE N4T4TX Y0 rusk FILE (F9102)

PRINT nui DISTANCE mATRTA

100 WRITE(14,601)00)
L2s15
On 105 La1,J,15
1F(L2.C,T.J)L2*J
WRITE(13/6027(0(..11)*J1mLiL7)

105 L2*L2415
WRITE(13,603)

110 J*0
601 F0PMAT(F8.2)
609 F0RMAT(15F8.2)
603 FnRmAT(1)(//)

CALL CLOSF(13,2HF )

CALL CLOSr(14,2HF )

RETURN

E
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C

r.

SOPROUTINE SOmSM

REAL IV
REAL MFANS(30,9) ,NSUm(30,9),NSMS0(309),HEAs2(30,9)
DIMENSION 11/(30,9),sInFV(30,9),SEMm(30,9),4LpHA(3011)

C

RFAO(10,92)L0N01PSW
92 rni/mAT(13,3x,13,3x,/2)

ASSIGN 1001 TO NUM
ir(t..E0.1)ASSIGN 1000 TO NUM

f

C INITIALIZE_ VARIABLES
C

C

R4nP30
On 11 j=1,9
00 11 TC=1,N
Nsum(1C,J)c0
Iv(TC,J)80
sTOEv(ic,J)%0
srnm(1c,J)=0
MEANS(1c,J)=0
mEANs2(1C,J)=0

11 Nsms0(1c,J)=0
C

C

C REAR INPUT DATA
C

C

1 REAn(10,91,ENna300) LIA4
91 FnRMAT(I3)

IF(LTAG.LT,O) GO To 4
on 200 K ; 1,N
READ(1009A9) IC

989 FaRMAT(3)(013)
RERFAn

88 READ(10,99)(ALPHA(1C,1),L=1,11), (TY(1C,J),Jm1,9)
99 FaRmAT(6x,11A1,54x,9r1.0)

On 150 J=1,90
ISO IV(IC,J)=A1V(IC,J)
200 CONTINUE

C

f COUNT THE NUMBER OF CASFS
C

C

3 R4oPgRNOP41
Or) 10 JA1,9
on 10 IC31,N

f THIS COMPUTES THE SUNS
NSIJM(ICs.1)11NSUM(IC,J)+TY(lc,J)

C THIS romPuTES THE SUMS OF THE SON4QES
to NSmSO( IC,J)*(1V(IC,J)**2)+HsmSo(Tr.J)

GO TO 1

Iron 13 J;1,9

r

On 13 icsioN
THIS ComPuTES THE MEAN
MEANS (IC, J)= NSUm(ICrA/RPoP 38
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r THIS CnmPuTES THE STANOARn OrviATInN
STDEv(1C Ds((NSmS0(Ic.,J)/aNnP)(mFANs(IC,..1)**2))**

C THIS CAMPuTES THE sTANnApn ERROR nr THE MEANS
13 sFnm(Ic..1)*STOEV(ICJ)/((RNOP1)**.5)

m4ITE(15,80)
80 F4}RmAT(10,/ COMPUTER PRINTnUT rola THE ScHANTIC DIFFERENTIAL//)

Go TO NUM,(I000I001)
1000 WRITE(15,970)
970 FORmANIH.,THE WK% OF THF.SUpsrALFS AQF "/)
rr******************************************************************
C *

r*
C*

C*

WRITE
WITH

A GROUPS OF nUTPuT Amn rEPEATF UTSK FILE(F9L003)
THE FOLLOIONG FnRMAT1

*

*
*

*

r.
* RFORn COL ONIFNTS *

C * I 1413 NUMBER nr CnNCEPTS *
C * 2 1 SPACE *

* 24 NUMRFR riF CnNCEPTS *
r * 5.11 vALUF IF tST MEAN XxXXXX *
C * 1218 vALUF Or ?Nn mFAN Xxxxxx *
C * 194,67 vALUFs nr 3RM THRU 9TH MEANS *

C *

c *
.

--...

.

68*69 SPACE
70'80 CrINCFPT ALPHA

*
*

C * 3 'N SAME FORMAT AS RFCORn 2 HUT rnR 2Nn enNrrpt *
C * (m1) INFORMATION Fu' RFmAINING CONcEpTs *

C* *
c******************************************************************

C

Gn TO 1002
1001 WRITF(15,97)
97 rnRMAT (IH , "THE MEANS Or THE sUrtscALFS' Apr te//)
C MEANS

101 FnRmAT(lx,i3,9F7,3,2x,1141)
416 FrIRmAT(3(13,3X))

1002 RRITE(15,100)(IC,(mEANs(IC,J),Jet,9),(ALINA(Icolookulpil)LICO,N)
NI21
WRITE(16,146)N,N1,0
WRITF(16,101)(1C,(MEAmS(TC,J)J=1,9),(ALPMA(TC10,100111),
ITCstoN)

100 FIRMAT(1X,I3," ",9F7.3,5X,11A1) .

IF(IPSwNF.2) GO TO 199
c THESE STATEMENTS ARE rxrciiTEn WITH ParsENT cOmF 2
C SUMS

wRITE(1596) .

96 FORMAT(/////1WTME SUMS ARE",/)
WRITE(15,201) (TCP(NSUM(tCPJ),Jig19)TC31N)

201 FnRMAT(IX,I3, ",9F60)
C SUMS OF THE SOUARFS

WRITE(15,45)
95 FnAMAT(/////,1X,"THE MIMS nr THE s0UARFS ARE",/)

mRITE(1b',90) (TC,(NSMS0(IC,J)Jjw1,9),Icw1pN)
90 FrIRmAT(IX,I3$" v9r8n)

C sTANOARO OEVIATInNS
wRITE(t5,94)

9A FnRmAT(/////pIWTHE sTANnARD nrvIATInNS ARE",/)

a I

39



Lawson 38
wRITE(15,102) (IC"(sTOFOICRApjalog),TrulaN)
WRITJF(15,93)

93 FORMAT(/////pIWTHE STANDARD FRpnRS Di' THE MEANS ARF",/)wRTTE(15,102) (TcP(srom (Tcsj),J21,9)firmI,N)
102 FORmAT(IX,I3,0"0,9F7i3)
199 CALL CLOSF(15'2HF )

-CALL CLOSF(16,2HF )

CALL CLOSF(10,2ME )

RETURN
300 STOP

ENO

.0.********************************************t*A.***********************
C.
C.
C.
Co,

C.
C*
C*
C.
C.
C.
Co,

C.
Co,

C.
C.
Co,

C.
C.
co,

C.
C*
C*
C*
c*
C.
C+
C*
C.
rk
C.
C.
C*
C.
C.
C*
C*
C*
C.
C*
C*

c*
co,

CI*

C*
C*
C*,
c*"

*

*

SUBROUTINE SnGpn *

*

THIS PROGRAM COMPUTES THE D vALHES FOR THE SFMANTIC OIFFFRFN- *

TIAL USING THE GENERALIZEn DISTANCE FORNI,LAt *

*
D*SOUARE ROOT OF SUM OF D SQUARED

*

(SEE °SCOW,* sue! 8 TANNENRAUM P.91)

ofsTANcFs ARE COMPUTED NETOEN FACH cANCFP T AND EVERY OTHFR
CONCEPT. THIS PROGRAM WILL HANDLE UP TO 30 CONCEPTS' Tor,
CONCEPT NT TO CONCEPT N? WHERF N?IgNI+N01 AND CONCEPT K Is
FOUND IN RECORD (N+I) IN THE INPUT FILE. *

THIS pROGRAM WAS DEvFLOpfn pY K.J.CHNURA, G.H.GOLOFN, JR., B.
L.METIVIFR g E.D.LAW5nN AT THE COMPUTER CENTER, STATE
UNIVERSITY COLLEGE' FREOONIA, NFW YORK' 14063. *

*

DATA INPUT IS THE DISK rill'. (F9L003), CREATED RY suRRouTTNF
somsm, WHICH IS THE MEANS OF THE SUBSCALFs IT IS STORED IN *

,.THE FolLoNIND FORMAT: *

s.*

RECORD COL CDNTFNTS
1 143
2 1

2"4
511
12018
19-25
26032
33039
4046
47-53
54060
61067
68°69*
70 -80

*

*

*
*

REPEAT RECORD 2

NIJMRFR OF CONCEPTS
RIANK
CONCEPT IDENT NUMBER - INTEGER
vALUF OF MEAN OF SUBSCALF 1

vALUF or MEAN OF SUBSCALE 2
vALUF OF MEAN Of SUBSCALF 3

vALuF OF MEAN OF SU8SCALF a

VALUE OF MEAN Of SUBSCALF S
VALUE OF MEAN Of SUBSCALF 6
vALUF OF MEAN Of SU8sCA1E 7

vALUF OF MEAN OF SUBscAUF 8
vAiur OF
spAcE

MEAN OF SUI3SCALF 9

coNcFpI NAMF - ALPHA

AS NFFOFP - nNF FOR E&CH CONCEPT
*

4

RECORD 2 HAS THE MEANS OF THF SURSCALFS FOR THF 1ST
CONCEPT, RECORD 3 FOR THE ?Nn CONCEPT, RECORD 4 FPR THF
3Rn CONCEPT AND Sn ON UNTIL ALL CONCEPTS (Ni To N2) NAME
REFN INCLUOEO.
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*

C* OUTPUT FROM THIS PROGRAM IS A DISK FILE* F9L004, FOR USE IN
C* LRANK, THE CORRELATInN SUBROUTINE`. THE vAluFS RECORDED
C* WILL RE THE DISTANCES' BETWEEN cnNcEPT I AND (2 TO N) IN THE *

C* 1ST (1) RECORD CnNCEPT 2 AND (3 Tn N) IN THE NEXT (N ?)
C* RECORDS, CONCE2D3 ANn (4 TO N) TN THE Nre (N3) RFCOROS, ETC. *

C*
c***********************************************************************
C

C

SimonuTINF SDGPD
REAL MFAN(30)
DImNSIDN 9A(30,9),SUm (30,29),AlpHA(30,11)

108 FnilmAT(10)
C. HeNlimBER nE CONCEPTS RATE!)

READ(16,101)moN1oN2
WRITE(17,101) m*Hlom2

101 FnRMAT(3(T3,3X))
MMwmI
On 4 Islam
00 4 jelomM
SUW(J,I)xO

4 MEAN(I)310
WRITE(18,102)

C

READ IN INPUT FILE
C

C

C

C

C

C

DO 100 I*1M
REA0(16,105)TC,(RA(T,J),Jal,9),(ALPNA(I*K)*Kx1,11)
WRtTE(18,10S)IC,(AA(T,J),Jul,9),(ALPNA(I,w),K21,11)

1n0 CONTINUE
!PA/U.014-11-2i

10?-ruNmAT( 1X,NCONCN,3X,H1$0,6xon?,6y,3s,6X,00,6X,05n,6X,N6N,6X,
1n7N*6WAN,6X*N9/,* Nn."/)

105 FnNmAT(1x,I39F7.3.2x,11A1)
On 21 wal,HH
0(+1
On 21 jwL,M
TAJ1
Or) 20 NNs1,9

2n SUMCK,I,w(CDA(J,NN)MA(K,NN))**2) + SUM(k,I)
.

SUm(K,I)12SORT(SUMCK,11)

WRITE HEADING

-WRITE(18,109)
109 FnRMAT(" THE nSGOOD DrES RETWEEN THE CONCERTS ARE sMnwN Brow,/

1" FIRST AgnUP OF Rnws sHnws CIWCFPT 01 AGAINST 02, 03, 04 FTC,ft,
2" SECOND GROUP OF ROWc SHnwS 6017"PT 02 AGAINST 03, OA, Os FTC, "/
3" THIRft 1A,AGROUP SHOWS CONCEPT 03'A,AINST THr OTHERS. FOURTH AROUP/
CnNCEPT n4 ETC. "9",

16X,"2 3 4 5 6 7 A 9 In 11 1

2 13 14 15 IF,")

on 30 Kul.mw
Jwn

4 1



O

k,

on 40 I=K,mm
J=.1+1

40 NEAN(J)=SUN(KPI)
L2t5

C

C
C 'MITE nISTANCE MATRIX Tn DISK FLEE (F91604)
C

C PRINT nuT DISTANCE MATRIX
C

C

wiRtTE(tfa6020)(mEANcost lj)
TcnNeNt+Ki
on 25 Lal,J,15
IF(L2.GT...1)i,2=J
NRITE(18010)ICONP(NEAN(Ji)PArL00)

25 12812+15
KRITE(180112)

30 CnNTINuE
CALL CLOSF(17,2HF )
CALL CLOSF(11502HF )
RFTURN"
STIIP

6020 F0RMAT(F6,2)
lin FnRmAT(1XP"CONC ,/3,10(p1502)
112 F0RMAT(1)0//)

END

44
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C

cAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA************AAAAAAAAAAAAA*******AA
A

A

SUBRnUTINF LRANK A

A

A

A

A

A

A

A

A
*

A

A

A
A

A

A

A

A

A

A

A

A

A

A

*

A

CA
C*
C*
C*

c*
C*
c*
C.
C*
C.
C*
C.
co,

C.
C*

. r*
C*
C.
C*
C.
C*
C. i

c*i
r*
C*
C.
C.
co,

C*
C*
C*
C*
C*

C*
C*
C*
c*

THIS PROGRAM RANKS THE 0 OLIO'S cOmPUTEU IN SUBROUTINE
snnpo ANn THE EpA DIsTANDFS CnMpUTEO IN 08PnuTINE sn2pTn.
IT THEN COMPUTES THE SPEARMAN RANK CURRELATTUN COEFFICIENT
FOR THE TWO GROUPS OF DATA. IT HANDLES A DISTANCE HATRTy
FUR Up Tn 30 CONCEPTS.

THE PROGRAM WAS orvEinprn BY n.H.GOLOFN p.L.MFTIIIIER ANn
F.n.LAwSnN AT THE COMPUTER cENTFR, STATE uNIwERSITy COLLEGE
FRFOnNIA, NEW YORK' 14063.

DATA IS INPUT FROM 2 nISK FILES*
F9LD02 ' CREATEn BY SUBRouTTNE sO2Pyn
F9In04 CREATEn BY SUBROUTINE SDGPn

RUTH FILFS HAVE THE FolanwING FoRmATs

RECORD CONTENTS
1(N1) DISTANCES BETWEEN THE 10 CONCEPT

2 TO N MOO(
N(2N3) DISTANCES BETWEEN THE 2ND CONCEPT

3 TO N XXX.XX

.

N(N-I)/2 OISTAKTE pFTNFFN THE (1411) CONCEPT

AND CONC

On CONC

EATS

FPTS

AND CnNDF

OUTPUT FROM THIS PROGRAM IS A PRINT FILE GIVING THE INDICATED
RESULTS PLUS THE 1ST 10 VALUES FROM EACH OF THE ABOVE INPUT
FILES.

THE PROGRAM USES THE IBM sUpROUTTNE RANK, TIr. ANn SRANK.

*
A

A

A

A

A

C*******V*********************************************************AAAA
C

C /1
r

. r
r
C

c
C

r
r

SURROUTINF LRANK
OTMENSION A(435)R(43s),RCAi,o)

K w K3 a NUMBER OF
Kis K4 * NUMBER OF
K2. K5 8 NUMBER OF

REAO(14,97)K.K1pK2
READ(17,97)K3,K4,K5

97 EnRmATc3(I3,3X))
KRITF( 19,92)K.K1,K2

CONCEPTS In RE PROCrSSEn
1ST CONCEPT
IAST CONCEPT

4 '4.1
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92 FORmAT(1X,3(I3,3X))
NR60
ope(K*(K'1))/2

Lawson 42

C

C

c

READ IN INPUT DATA

C ARRAY Amsn2Prn
C ARRAY BlesnApn
C

C

On 100 Iztoft
RFAD(14,99) A(I)

100 RFA0(17991 BIT)
98
99

FORMAT (I2)
FORMAT (_'F6.7)
WRITE(19,96)K9K1K2

'N.,

DO 200 topic)
200 wRITF(19,94)A(I),01(1)
94 FORMATII A(I)z"F6.7,3WR(I)",F602)

CALL SPANK (A,R,R,N,Ri,T,NOF,NR)
96 FORMAT(1wND. OF CONtFpTSt *,,I31, CONCEPT NO,

1 4O. ",I3)
.103,f, TO r,ONCrpT

WRITE (19,90) RS#TtMOr
90 FORMAT ( "0 SPEARMAN RANK CORRELATION caFFIctroasn,F5,2/
-t, stcNtFtrANcElo8.3p, mumAFR OF OEGRFES (IF FRunnms",15)
CALL CLOSF(19,2NF )
RFTURN
ENO
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C SURROUTINF SRANK
C

C PURPOSE
C TEST CORRELATInN BETWEEN Tmn Op/TABLES MY MEANS OF sPEARNAN
C RANK CORRELATION COFFICIENT
C

C USAGE
C CALL SRANw(A,B,R,N,RSIDT,NOF,NP)
C
C DESCRIPTION OF PARAMETERS
C A INPUT VECTOR nF N OBSERVATIONS FAR FIRST VARIABLE
C 0 INPUT VECTOR nF N OBSERVATIONS FOR SECOND VARIARLE
C R nuTpuT VECTOR FOR RANKED RATA, LENGTH IS 2*N SMALLEST
C OBSERVATION Is RANKED 1, LARGEST IS RANKED N. Tic's
C ARE ASSIGNED AVERAGE nF TIED RANwS
C N NUMBER OF OBSERvATTANs
C RS SPEARmAN RANK CORRELATION COEFFICIENT (OUTPUT)
c , T TEST OF SIGNIFICANCE nF RS (00Tpla)
C Nor NUMBER OF DEGREES OF ERErOOM (OUTpuT)
r NR ODE, 0 FOR uNRANKED DATA IN A Atm R, 1 FOR RANxrn
C DATA IN A AND B (INPUT)
C

C REMARKS
C

c

C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
c RANK
C TIE
C

C METHOD
C FscRIRED IN S. SIEGEL, HNONRARAmETRIc STATISTICS FOR THEr eEHAvPIRAL scfrwavf, mCAR4-HILL, NEW YORK' 1956,
c , CHAPTER 9

SUBROUTINE sRANK(A,B,R,N,RW,NDF,NR)
DIMENSION A(1),8(1),R(t)

T Is SET TO ZERO IF N Is LESS THAN TEN

r

c
r
r

r
c
C

r

ENSFLOAT(N)
ENNAWFN**3)EN

DETERMINE WHETHER nATA TS RANKEn

IF(NR1) 5' 10, 5 ,.--Q..

RANK DATA IN A AND 0 VECTORS AND ASSIGN TIED ORsERVATTnNs
AVERAGE OF TIED RANKS.

NS*0
5 CALL RANK (A,R,N,Rs,T,NDF,NS)

NS0N
CALI RANK (B,R,N,RS,T,NDF,N5)
An TO 40

r
c MOVE RANKED DATA To R vECTnp
r

In on 20 1[21.N
20 R(I)2,1(1)

1



C

C

C
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,-

01 30 tml.N-
. Jit+m

30 R(J)214(1)

CflMpUlr SUM OF SQUARES OF RANK DIFFEREqcES

40 D20.0
DO 50 Islom
JiiI+N

50 0,n+IR(I)R(J))*(R(1)..11(J))
r

C CompUTr TIE0 Sc0RE-INOFx
r

\ KT21
Nsio
CALL IIE (R,N,KT,1SA,NS)
Nsg4
CAI.' TIE (R,N,KT,T0,4s)

C

C

C

C

C

r '

COMPUTE SpEARmAm RANK CORRELATION COEFOCIFNT

IF(TSA) 60,55,60
55 tF(TSB) 60,57,60
57 RsItt,06,04,0/FNNN

Go To 70
60 xisFNNN/12.0T5A

YmX+TsATsR
Rsz(x+r0)/(2,0*(SOP10(40))
WRITE(0,97)rNMN,x,Y,n

97,rnilmAT(lx,"FNNmet,G10,4,,, xes,t10,,4," Yet,G10.4," De",(00.4)

COMPUTF T AND DEGRFFS OF rPrEnnm IF N IS In OR LARGFR

T200)
70 TF(N-10) A0,75,75 .

75 c0NTINUE
T=RS*SART(FLOAt(N,P2)/(1.0RS*RS))

Ao NOF0eP
REIuRN
ENO

43
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C SURPOUTINF TIE
C

C PURPOSE
C CALCULATE CORRFCTInN FActoR OUF TO TIEs
C

.,

C USAGE
C CALL TIE(R,N,KT,T) ._---

C

C OFSCRIPTION OF PARAMETFRS
C R INPUT VECTOR nF RANKS OF LFNGTH N CONTAINING VALUES
C I TO N
C N NUMBER OF RANKFO VALUES - .

C KT INPUT COOF FnP CALCULATIIIN.OF CORRECTION FACTOR
C I SOLVE EGUATInN,I
C ' 2 SOLVF ECOATInN ?
C T CORRECTION FACTOR (OUTpUT)
C EQUATION t IsSUM(CT**34CT)/12
C EQUATION ? TBSUM(CT*(CT1)/21
C WHERE CT IS THE NUMBFR IF.ORSERvATIONS TIEO FOR A
C GIVEN RANK
C REMARKS
r NoNr
c
C smiRouTINrs AND rioNcTroN SURPRflGpAmS REQUTREO

C NONF
C

C METHOD
C VECTOR IS SEARCHED FOR SOCCFSSIvELy LARGER RANKS. TIES APE
r cOuNTEn AND CORRECTION FACTOR t OR 2 silorD.

C

C

c
C

c

C

r

r

SOBROUTINF TIE(R,N,KT.ToNS)
D/MFNSIDN R(I)

INITIALIZATION

Ts0.0
Ys0.0

5 Xs1.0F38
INO*0

FIND NFXT IARGFST RANK

on 30 121,N
IF(R(NS+1)1'). 30,30,10

to tr(R(NS+I)X) 20,30,30
70 XsR(NS+I)

INOsINO+1
10 CONTINUE

IF ALL RANKS HAVE PFEM IFSTFO, RETURN

!r(Itin) 90,90,40
4n YxX

CIs0.0
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r.

r.

C

C

C

C

C

C

C

C

Lawson 46

COUNT TIES

on 60 IsIpm
IF(R(NS+I)K) 60,50,674N

50 cTlecT*1.0
60 CONTINUE

CALCULATE cORRFCTInN rAcTnR

IFt.CT) 70,5,7o
r0 IF(KTI) 75,80,75
75 T3T4.ci*(CT14)/20

GO TO 5
On JuT*(cT*cT*cTiecT)/12.6

GO TO 5
90 CONTINUE

RFTURN
pion

RANK A VECTOR OF VAL
USAGE

CALL RANK(A,R,N) .

OEScRipTioN OF PARAMETFRS
1

A INPUT VECTOR' OF N VALUES
OUTPUT VECTOR nF LFNOTH N. SMALLEST VALuFlIs RANKEn 1'
LARGEST IS RANKFO N..T1Fs ARE itSigNEn AvkRAGE OF TIFD
RANKS

I-N NUMBER OF ALUrS
REMARKS

NONE.
SURROUTINFS ANO FUNCTION suRPRoGRAms REQUIRED

C NONE
METHOD

VECTOR IS SEARcHED FOR SUCCFSSIvELy LARGER ELFRENTS. IF TIFS
OCCUR' THEY ARF LOrATEn AND THEIR RAN) vALu CnmPUTEO:,
FOR EXAMPLE, IF 2 VALUES ARF TIFD FOR-sIXTm RANK, THEY ARE
ASSIGNED A RANK OF 6.5 (m(6.7)/9)

SLiRnuTINF RANK(A,R,N,RssToNuF,Ns)
DIMENSION A(1)0(1)

C INITIALIZATION
On 10 1=.1.m

In R(NS4I)A10.0
C

C

r.

f

FINE) RANK OF DATA

On 100 181,N

TEST WHETHER DATA pnINT IS ALREADY RANKED

IF(R(NS4I)) 20,-20, Inn

4 C



' kJ
s OA TAOATA POINT TO BE RANKEn

C

20 SmALL=00
EOUAL=0.0
XuA(1)
On 50 j=1,N
IF(A(J)'mX) 30, 40, 50

C COUNT NUMBER OF DATA POINTS WHICH ARE SMALLER
C

C
30 SmALL=SmALL+1,0

Gn TO 50
C

C

C

r

C

C

C

COUNT NUMBER OF DATA POINTS WHICH ARE FOUAL

4, EquAL=FOUAL+1.0
R(NS+J)=4b1,0

50 CONTINUE

TEST FOR TIE

If (FOUALiel,0)
/
60, 60, 70

C STORE RANK OF nATA POINT toirw- NO TIE
tt

60 B(NS+I)=SNALL+1+0.
Gn TO 100

c
C

C

CALCULATE RANK OF TIED DATA POINTS

70 pasmALL + (EQUAL + 1n)=0,5
DO 90 j=1I,N-
IF(R(NS+J)+1.0) 90, 8n+ 90

80 R(NS+J)=P
90 CONTINUE
100 CONTINUE

RETURN
END
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C
C*******************************************************************
Ce

*
C* SUB0 fnuTINE LAPRIN *
C*

*
C*

*
C* THIS PROGRAM PRINTS nU'T\ THE RFSIPLTS nF ImF FOLLOWING *
C* SuRRnuTINESI

*C* SUBROUTINE SnFRA' *
C* SUBROUTINE Sn7PTD\ *
r* SUBROUTINE SnmSM

*
CC SUBROUTINE SnGPO *
C* SUBROUTINE LANK

E pRTNY FILF. ONTAINING ALL nr THE PRINT *
CC FILES FRnm THE ApOvE SUNRnOTINEs. *
r*

*C* THIS PROGRAM wAS DtvFLOpEn RY B.L.mETIvIrR AT THE cnmpUTFR *
C* cFNTEN , STATE uNIvE4SITy OLLFGE, FREDONIA, NEW vnRN, *
C* 14063.

*
CC
c* *

*
C * * * * * * * * * * * * * * * * * * * * * * * * *******************************************
C

C

C

SUBRnUTINF LAPRIN
DIMENSION ARRAY(I10)

r READ AND wRITE F9Lp01
100 READ(11,900,ENDs200)(ARRAY(1)7211080)

WRITF(610901)(ARRAY(T)PIn1,$0)
fin Tn 1n0

C
.

C READ AND wRITE F9ip02
700 REA0(13,902,END2300) (ARRAY(I),TA1,90)

NRITF(6,903)(ARNAY(7)Tw1,90)
GO TO 200

r

C READ AND wRITE F9ip03
300 RFA0(15,902,END=400)(ARRAY(1),171,90)

WPITF(6,903)(ARRAY(T)101=1,90)
Gn Tn 3n0

r

C RFAn ANU wRITE F9IP04 .

Ann RFAD(18,904,END=500)(ARRAv(I)021,110)
wRITF(6,905)(ARRAY(!),IA1,110)
on rn 400

r

C READ AND WRITE F9LP05
Soo RFAD(19,900,END:600)(ARRAY(1),Txly8n)

wRITF(6,901)(ARRAY(7),1=1,80)
Gn Yn SnO

I.

r

r. E'sin (IF REPnRYS wRiTF INSTRUCTInNs
60n wRiTF(6,906)

50.
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r
PFTuRN

r /

I

C
-..

c**********:::::Aaa************************************************
Cf,

C'
r0mHAT STATEMENTS

ti,

a900 FrIpmATWA1)
901 FrIRHAT(TX,80A1)
902 F0RMAT(90A1)
903 FORMAT(1x,90A1)
904 F0RMAT(110A1)
905 FORmAT(1Y110A1)
906 F0RmAT(///TwIF THE CORRELATION TS 90 nR prTTFR, YOU CAN BEGINicnNsTRuciloN OF YOUR m00Flon//lX.Tr NOT PLEASE CHFCK yOuo RATA CA2REFuLLTo)

ea
C a

a

*
c*******************************************************************

ENn
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Appendix F

Sample Data Output (With Comments)

,

This is the output for the data shown in Figure 1 and Appendix D.



1
2
4

1
1

1

G
O
O
U

'

t
I
.

R
A
U

2
7
.

S
T
R
O
N
G

3
4
.

W
E
A
K

4
4
,

A
C
T
I
V
E

5
4
.

P
A
S
S
I
V
E

6
4
.

S
E
L
F

7
1
.
,

B
O
Y
F
R
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R
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.
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R
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R
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R
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R
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R
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H
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T
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.
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.
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.
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.

6
.

4
.

7
.

4
.

6
.

1
,

6
'
s

6
.

1
.

1
.

2
.

.
1
.

3
.
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.
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.
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*
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.
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.

6
o
.

4
.

7
.

'
4
.
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Matrix 4. Next page. This shows the distances in three-
dimensional space between each concept and every
other concept. Scores in Matrix 3 were used to
derive this data.
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THE DISTANCES BETWEEN 1HE
FIRST GROUP (IF ROSS SHOWS
SECOND GROUP OF ROWS SHOWS
THIRD GROUP SHOWS

2 3 4

13.56 (.24'15.10
9.55 6.14 2.00

10(9 5.25 10.95
`5.85 14.56 5,66

16.18 1.89 14,76
7.33 12.40 6.60

15.45 2.00 13.98
10.71 9.68 4,71

14.14 6.29 4.42
5.89 10.93 (.92

13.15 15.52 11,53
3.94 13.42 15.62

5.3( 13.37 1.51
13.20 2.98

11.64 4.81 15.79
4.05

6.96 9.93 13.10
56

CONCEPTS ARE SHOWN PFLOW
CONCEPT 01 AGAINST 07, 03,

CONCEPT, 02'AGAINST 03, 04,
CONCEPT 03

5 6

AGAINST
r

5.42 14.14 1.49
15.f5 (.24 10.44

6.93 13.15 13.89
6.46 6.90 7.21

8.14 5.50 8.03
1101 6.57 7.33

16.88 13,30 14.13
14.9( 16,49

9.U( 4.22 14.00
5.54

12.4( 2.40 11.57

14.0 2.11 5.73

6.36 5.11 11.94

8.09 13.33 6.18

04 ETC.
05, ETC.

THE OTHERS. FOURTH GROUP"/CONCEPT 04 FTC. 0"
8 9 10

4.11 13.15 6.99
12.81 2.00

6.07 9.84 5.21
14.56

4.27 14.31 9.1?

3.89 12.40 13.50

7.39 2.21 11.18

12.11 6.63 10.26

1.83 9.29 6.67

1.63 8.14 7.80

8.06 8.43 6,18

11 12 13 14 15
14.89 3.33 5.37 9.17 9.17 7.21

12.45 9.36 9.87 A.56 6.83 10.73

1

3.46 17.53 7.39 7.57 9.07 6.70

6.73 17.11 8.94 13.03 9.71 16.49

7.39 6.70 8.87 6,29 5.54 12.96

7.57 11,22 8.14 15.6? A.94 8.27

9.66 7.89 2.98 15.56 6.90 9.38

8.25 4.85 14;82 7.83 12.31 11.41

14.08 5.12 7.21 10.61 3.40 14.08

0)

0
0

5T



12.17 1.63 4.7e 10.4,3 3.46 5.54 4.45 4.67 8.14 10.11 4.90 10.00 7.45

12.68 12.26 8038 9.84 7.83 11.12 7.83 16.30 6.96 8.25 5.25 11.96 16.30

6.53 6.32 8,54 5,13 8.69 7.24 son 14.6? 6.29 7,94 13013 5.08

9.'2.9 1.1H 7.Ots 8.89 4.90 5.73 12.09 4.27 8.99 7.72 5.73

10.28 5 8 f 4 11.00 7.46 10.46 13.12 6.70 3.27 14.14 10.46

5.08 2.49 4.11 10.11 7.51 4.85 8.69 8.17 10.71

6.60 1.89 8.64 9.17 1.15 4.52 8.94 8.64

6.18 11.27 9.12 6.10 9.80 10.54 11.27

9.43 1.80 1.16 5.13 (.18 9.43

17.09 t1,51 11.81 13,41 0.00

8.89 10,04 8.25 17.09 12.04 11.81

5.31 l . 8 6 8.51 13.27
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1

COMPUTER PRINTOUT

eTHE SCOFFS OF THE

FOR THE SEMANTIC

SURSCALES ARE

clIFFFRFNTIA1

1 7.000 7.000 7.000 7.000 4.000 7.000 7.000 4.00n 4.000 anon
2- 1.000 1.000 4.000 1.000 7,00n 1.000 1.000 4,000 4.000 RAO
3' 4.000 7.000 7000 5.000 70000 '1.000 4.000 7,000 7.000 STRONG4 4.000 1.000 1.000 1.000 1.000 4.000 1.000 1.000 1.000

lirrINSm 4.000 7.000 7.000 5.00n 5,non 4.000 A.000 7.000 7.000 IVE6 4.000 1.000 1.000 1.000 1.000, 4.000 1.000 4.00n 10000 PASSTVF7 7.000 5,000 4.000 6.000 4.000 7.000 7.000 4.00A 7.000 SFLF
8" 7.000 7.000 4.000 6.000 7.000 6.000 7.000 7.000 7.000 RnYFRIENO
4" 1.00n 7.000 2.000 1.000 7.000 9000 1.000 7.000 7.000
10" 5000 Aono 7.000 3.000 7,000 6.000 3.000 7.000 3.000 glIR.ICE
11 1.000 1.000 1.000 1.000 6.000 4.000 1.000 1.000 1.000 NURSING
12 7.00n 7.0n0 4000 6.00n 1.00n 7.000 7.000 4.000 4.000 HIGH SCHOOL
13 3.000 7.000 7.000 7.000 5.000 7.000 1,000 4.000 4.000 STEAKHOUSE
14 7.000 2.000 2.000 6.000 1.000 7.000 9.000 9.000 2.000 NIITHER
15" 4.000 7.000 3.000 3.000 7.000 7.000 2.00.0 A.000 2.000 FATMFR
16" 4non 5.000 4000 3.000 4.000 4.000 5.000 4.000 4.000 STSTFR
17" 3.000 7.00n 1000 1.000 7.00n 7.000 A.000 7,000 4.00n

(tiiiI7R

18
14°

3.000
7000

4.00n
7'000

2.000
7,000

6.000
7.000

6.000
7.000

4.000
7.000

4.000
7.000

5.000
1.000

3.000
7.000

20" 1.000 7.000 liana 1.000 7.000 1.000 1.000 4.000 1.000 0EAT14
91" 4.000 4000 5'000 3.000 6,000 4.0n0 4.000 4.000 4.000 COLLFGF
22 5.000 2.000 2.000 4.00A 1.000 4.000 1.000 4.00n 2.000 HOMFTOWN
23" 1.00n 7.000 7.000 1.000 7.000 1.000 1.000 7.000 7.00n 4ATE.
24" 7.000 7.000 7.onn 7.000 7.000 7.000 7.000 1.000 7.000 1.0VF

Matrix 5. Scores. This is Matrix 1 after conversion.
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THE OSGn0D OWES RFTWFEN THE CONCFPTA APF SHOO RFLOW
FIRST GROUP OF RnwS SHOWS CONCEPT 01 AGAINST 07, 03, 04 FIC,
SECOND GQOUP OF ROwS SHOWS CONcEpT 07 AGAINST 03, 04, OA (Tr,
THIRD GRoup SHOWS CONCEpT 03'AGATNST IHF 0THFRS, FOURTH GROup/ CONCEPT

2 3 4 5 6 7 8 9 In 11

GONG I 14.07 7,62 i3.75 6.48 13,47 4,80 6.16 11,60 7.48 14.53
cnNc 1 10.34 8,66 5.20 14.07 7.75 10.05 13.08 5.20

CONC 2 10.30 9.00 11.22 8.49 12.97 13,27 7,68 111,20 6,08 14,32
cnNc 2 7,94 14.39 7.35 6.48 9.11 7.94 14.39

CONC 3 14,32 2,83 13,34 7,68 5,66 7,94 5.10 11,38 9.54 6.08
clINc 3 8,19 11.14 6.00 11.09 6.56 8,19

CONC 4 14,16 3,00 12.57 15.07 12,57 12,69 5.83 11.92 12.49 6,93
cnNe 4 9,95 9.00 5.10 14.07 15.30

cONC
enmc

S 13.19 6,56 5.29 9.11 6.16 13.96 7.94 6.40 17.29 8.66
5 6.3? 10.54 7,94 7,94

cnNc 6 12.21 14.14 11.45 11.58 6.56 11.51 12'17 7.14 9.75 7.94

CONC 6 4.12 13,08 15.59

cnNc 7 4.60 12.17 8.71 13.42 4.60 7,48 8.77 n.27 6.37 9.06
GONG 7 12.81 5..66

GONG A 10.82
cnNc 8 6.gf,

c rittcj , 9

7.35 14.60 7.47 8.06 11.87 8.43 7.55 7011 7.94

9.00 10.68 13.42 Ina' 14.n7 8.17 8.79 A.00 f164
1

11.93

04 FTC. i"-

V

1 7 13 14 15 16
4.3A 5.74 9.64 9.11 7.14

11.36 12.17 9,75 7,94 10,91

17.61 7.68 6,71 8,66 7,55

10.77 8,49 12.33 9,49 15.30

6.08 8,66 7.81 7,94 17.00

11.18 8.66 15.59 9,49 8.49

7,75 5.66 13.82 7,14 8.94

6.86 13.77 7,75 11.77 11.45

606 1.94 11.31 5.10 13,91
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nnstc In 11.67 9.22 5.92 11.27 4.504 6.4n 7.42 7.55 9.43 9.90 5.48 10.05 8.06 9.43

cnNc 11 13.93 12.00 10.00 9.49 8.72 10'95 8.25 15.03 7.42 8.06 6.12 12.41 15.03

cnNc 12 7.62 7.87 9,38 A.63 A!..,/in A,60 eon 11,67 6.41 8.12 14.00 8.00

cnNc 13 9.59 6.78 6.63 9.70 6.93 7.35 11.36 A.40 9.59 10.10 7.15

cnNc 14 9.40 8.12 12.17 8.25 11.75 12.85 8.77 4.69 15.30 11.75

Crile 15 6.32 5.48 6.00 10.77 7.66 5.97 8.83 9.59 10.77

it.

rnNC 16 6.78 4.69 8.83 6.31 2.AS 5.66 8.83 4,83

enNc 1 7 1.15 11.58 9.11 7.28 10.30 10.49 11.58

clINC 18 10.10 7.94 4.58 6.32 10.10 10,1n

coNc 19 15010 8.66 12.5? 13.42 0.00

r
so

criNC 20 8.12 10.05 9.00 15.00
to
0
n
LT,
oz)C0Str, 2t 6.71 7.94 8.66
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Lawson 59

CONC 22 12.57 12.57

CUNC 23 13.42

24 1 1

NO. OF CONCFPTS: 24 CONCEPT NO. I Tn CrINCFPT No. tA(T): 13.56 R(I)40 14.07
4(1). ,24 BM- 7.62
A(1): 15.10 am- 0.75
A(I)is 5.42 R(I) 6.48
A(!): 14.14 8(1) 13.42
A(I). 1.49 B(I) 4.A0
4(1): 1.1! BM" 6.16
A{T): 13.15 acT) 13.60
A(j): 6.99 8(1)"' 1648
A(T). 14.89 R(T)4. 14.53
FNNNa0.2102F.08 X80.1752E+07 Y=0.1752F+07' D=0.1 413E+06

0 SPEARMAN RANK CORRFLATION C OEFFICIFNT: ().96
SIGNIFICANCE: 56.513
NUMBER OF nEous OF FRFFOOMm 274

T, THE opRFLATION IS 690 OR BET'TFR, you rAN.pEntN CnNSTRUCTION OF YOUR m00E1.

41.
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CONSTRUCTION FRAME FOR SEMANTIC DIFFERENTIAL MODELS

E. D. Lawson

Drawn by Steve Skrzypek
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Appendix G

Construction Frame for Building Model (Plans)
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Reduced--actual scale 15 x 15 inches.


